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8QLYHUVLWp�GH�9DOHQFLHQQHV

H
.B

ou
rz

ou
fi,

 U
ni

ve
rs

ité
 d

e 
V

al
en

ci
en

ne
s 

- 
IS

T
V

, 1
99

8-
20

00

2

Gestion
des E/S 

Gestion
de la

mémoire
secondaire

Gestion
des processus

Gestion
de la

mémoire
centrale

Gestion
des interruptions Réseaux

6WUXFWXUH
G¬·XQ�6\VWqPH�G¬·([SORLWDWLRQ



/D�*HVWLRQ
GH�OD�0pPRLUH�9LUWXHOOH

+DILG�%RXU]RXIL
8QLYHUVLWp�GH�9DOHQFLHQQHV
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UC MC
Périphériques

d ’E/S

BUS

/D�PpPRLUH�FHQWUDOH

❚ 5{OH���3RXU�TX¶XQ�SURJUDPPH�SXLVVH�rWUH�H[pFXWp�
LO�GRLW�rWUH�SODFp�HQ�PpPRLUH�FHQWUDOH

❚ &DUDFWpULVWLTXHV�GH�OD�0&
❙ PpPRLUH�j�FRQWHQX�DGUHVVDEOH
❙ IRUPDW�GHV�PRWV�HW�GHV�DGUHVVHV
❙ FDSDFLWp���QRPEUH�WRWDO�GH�ELWV
❙ W\SH�GH�PpPRLUH���5$0�520
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Bandes

Disques

Mémoire
secondaire

Mémoire cache

Registres de l ’UC

Coût
et vitesse
d ’accès

Capacité
de stockage

+LpUDUFKLH�GH�PpPRLUH
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*HVWLRQ�GH�OD�PpPRLUH�FHQWUDOH

❚ &DV�GH�OD�PRQRSURJUDPPDWLRQ

❚ 3UREOqPH���3URJUDPPHV�WURS�YROXPLQHX["

Noyau
2Mo

Programme1
5Mo

Mémoire Primaire Disponible
16Mo

Noyau
2Mo

Programme2
20Mo

Mémoire Primaire Disponible
16Mo
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❚ &DV�GH�OD�PXOWLSURJUDPPDWLRQ

❚ 3UREOqPHV�
❙ &RPPHQW�RUJDQLVHU�HW�DOORXHU�OD�PpPRLUH"
❙ WUDQVODWLRQ�G�¶DGUHVVH
❙ SURWHFWLRQ
❙ 3URJUDPPHV�WURS�YROXPLQHX[

Noyau
2Mo

*HVWLRQ�GH�OD�PpPRLUH�FHQWUDOH

Programme1
5Mo

Programme2
8Mo

Programme3
10Mo

Mémoire Primaire Disponible
16Mo
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/D�PpPRLUH�YLUWXHOOH

❚ 2EMHFWLI���)RXUQLU�XQ�HVSDFH�G�¶DGUHVVDJH
LQGpSHQGDQW�GH�FHOXL�GH�OD�PpPRLUH�SK\VLTXH�
❙ 3RVVLELOLWp�G�¶H[pFXWHU�GHV�SURJUDPPHV�GRQW�OD�WDLOOH
H[FqGH�FHOOH�GH�OD�PpPRLUH�SK\VLTXH

❙ (VSDFH�G�¶DGUHVVDJH�!�HVSDFH�SK\VLTXH���H[�������ELWV�
❙ $OORFDWLRQ�QRQ�FRQWLJXs
❙ IDFLOLWp�GH�PLVH�HQ�°XYUH�GH�OD�PXOWLSURJUDPPDWLRQ

❚ 5pDOLVDWLRQ�GH�OD�PpPRLUH�YLUWXHOOH��
❙ 5HSUpVHQWDWLRQ�SK\VLTXH���0&���PpPRLUH�VHFRQGDLUH
❙ *HVWLRQ�EDVpH�VXU�OHV�WHFKQLTXHV�GH�SDJLQDWLRQ



H
.B

ou
rz

ou
fi,

 U
ni

ve
rs

ité
 d

e 
V

al
en

ci
en

ne
s 

- 
IS

T
V

, 1
99

8-
20

00

9

3
x
0
x

1
x

2

x

Espace d ’adressage virtuel
Mémoire physique

page casedisque

/D�SDJLQDWLRQ

❚ 3ULQFLSH�
❙ O�¶HVSDFH�G�¶DGUHVVDJH�YLUWXHO�HVW�GLYLVp�HQ�SHWLWHV�XQLWpV
DSSHOpHV�SDJHV

❙ /�¶HVSDFH�G�¶DGUHVVDJH�SK\VLTXH�HVW�DXVVL�GLYLVp�HQ
SHWLWHV�XQLWpV�DSSHOpHV�FDVHV�RX�FDGUHV��SDJH�IUDPHV�

❙ /HV�SDJHV�HW�OHV�FDVHV�VRQW�GH�PrPH�WDLOOH
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Adresses 
virtuelles

réelles

CPU

MMU

Bus

Adresses 

Mémoire PériphériqueCarte CPU

/D�SDJLQDWLRQ��
7UDQVIRUPDWLRQ�GHV�DGUHVVHV

❙ /HV�DGUHVVHV�PDQLSXOpHV�SDU�OHV�SURJUDPPHV�VRQW�GHV
DGUHVVHV�YLUWXHOOHV

❙ /HV�DGUHVVHV�YLUWXHOOHV�QH�VRQW�SDV�SODFpHV�GLUHFWHPHQW
VXU�OH�EXV��HOOHV�VRQW�WUDGXLWHV�SDU�O�¶XQLWp�GH�JHVWLRQ�GH
OD�PpPRLUH��0HPRU\�0DQDJPHQW�8QLW��HQ�GHV�DGUHVVHV
SK\VLTXHV
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SE

Case libre

MC

Table des pages

0 Bit de
présence

déroutement

La page est dans le disque

référence
1

Redémarre
l’instruction

2

3

ramène en mémoire
la page absente

4

Restaure la
table de pages

5

6

3DJLQDWLRQ�j�OD�GHPDQGH
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$OJRULWKPHV�GH�UHPSODFHPHQW�GH
SDJHV

❙ $�OD�VXLWH�G�¶XQ�GpIDXW�GH�SDJH��OH�6(�GRLW�UHWLUHU�XQH
SDJH�GH�OD�PpPRLUH�SRXU�OLEpUHU�GH�OD�SODFH�SRXU�OD�SDJH
PDQTXDQWH�

❘ 3E��4XHOOH�SDJH�FKRLVLU���DILQ�GH�PLQLPLVHU�OH�QRPEUH�GH�GpIDXWV
GH�SDJHV"

❙ 3OXVLHXUV�DOJRULWKPHV��
❘ DOJRULWKPH�RSWLPDO
❘ 3UHPLHU�HQWUp��SUHPLHU�VRUWL��),)2�
❘ 5HPSODFHPHQW�G�¶XQH�SDJH��QRQ�UpFHPPHQW�XWLOLVpH
❘ �����158���1RW�5HFHQWO\�8VHG�
❘ 5HPSODFHPHQW�GH�OD�SDJH�OD�PRLQV�UpFHPPHQW�XWLOLVpH

� �/58��/DVW�5HFHQWO\�8VHG�
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$OJRULWKPH�GH�UHPSODFHPHQW�GH
SDJH�RSWLPDO

❚ 3ULQFLSH
❙ UHWLUHU�OD�SDJH�TXL�VHUD�UpIpUHQFpH�OH�SOXV�WDUG�SRVVLEOH
❙ QpFHVVLWH�OD�FRQQDLVVDQFH��SRXU�FKDFXQH�GHV�SDJHV��OH
QRPEUH�G�¶LQVWUXFWLRQV�TXL�VHURQW�H[pFXWpHV�DYDQW�TXH�OD
SDJH�VRLW�UpIpUHQFpH

❚ $OJRULWKPH�LUUpDOLVDEOH�GDQV�XQ�FRQWH[WH�RIIOLQH
❙ FRQQDLVVDQFH�GHV�UpIpUHQFHV�TXL�VHURQW�IDLWHV

❚ ,QWpUrW��
❙ SHUPHW�GH�FRPSDUHU�OHV�SHUIRUPDQFHV�GHV�DXWUHV
DOJRULWKPHV�RX�GDQV�GHV�FDV�©�RIIOLQH�ª
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$OJRULWKPH�),)2
�)LUVW�,Q�)LUVW�2XW�

❚ 3ULQFLSH��
❙ /H�6(�PpPRULVH�XQH�OLVWH�GH�WRXWHV�OHV�SDJHV�HQ�0&�
❙ OD�SUHPLqUH�SDJH�GH�OD�OLVWH�HVW�OD�SOXV�DQFLHQQH��HW�OD
GHUQLqUH�SDJH�HVW�OD�SOXV�UpFHQWH

❙ ORUV�G�¶XQ�GpIDXW�GH�SDJH��OD�SDJH�HQ�WrWH�GH�OLVWH�HVW
UHWLUpH�SRXU�rWUH�UHPSODFpH

❚ $YDQWDJH���IDFLOH�j�LPSODQWHU
❚ ,QFRQYpQLHQW�

❙ UHPSODFHPHQW�G�¶XQH�SDJH�WUqV�UpIpUHQFpH
❘ WURS�GH�GpIDXWV�GH�SDJH
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$OJRULWKPH��158
�1RW�5HFHQWO\�8VHG�

❚ LGpH�����0DUTXHU��OHV�SDJHV�UpIpUHQFpHV
❚ 3ULQFLSH�GH�O�¶DOJRULWKPH

❙ $�FKDTXH�SDJH��VRQW�DVVRFLpV�GHX[�ELWV�5�HW�0
❙ /H�ELW�5�HVW�SRVLWLRQQp�FKDTXH�IRLV�TXH�OD�SDJH�HVW
UpIpUHQFpH��OHFWXUH�RX�HQ�pFULWXUH�

❙ OH�ELW�0�HVW�SRVLWLRQQp�ORUVTXH�OD�SDJH�HVW�PRGLILpH
❙ $X�ODQFHPHQW�G�¶XQ�SURFHVVXV��OH�6(��PHW�j�]pUR�OHV�ELWV
5�HW�0�GH�WRXWHV�OHV�SDJHV

❙ 3pULRGLTXHPHQW��j�FKDTXH�LQWHUUXSWLRQ�KRUORJH���OH�ELW�5
HVW�UHPLV�j�]pUR�SRXU�GLIIpUHQFLHU�OHV�SDJHV�TXL�Q�¶RQW�SDV
pWp�UpFHPPHQW�UpIpUHQFpHV�GHV�DXWUHV
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$OJRULWKPH��158��VXLWH�

❚ 3ULQFLSH�GH�O�¶DOJRULWKPH
❙ /RUV�G�¶XQ�GpIDXW�GH�SDJH��OH�6(�UHWLUH�XQH�SDJH�DX
KDVDUG�GRQW�OD�YDOHXU�50�HVW�OD�SOXV�SHWLWH��

❘ 50 ������QRQ�UpIpUHQFpH��QRQ�PRGLILpH
❘ 50 �����QRQ�UpIpUHQFpH��PRGLILpH
❘ 50 �����UpIpUHQFpH��QRQ�PRGLILpH
❘ 50 �����UpIpUHQFpH��PRGLILpH

❚ LQFRQYpQLHQW���EDVpH�VXU�XQH�VROXWLRQ�PDWpULHOOH



H
.B

ou
rz

ou
fi,

 U
ni

ve
rs

ité
 d

e 
V

al
en

ci
en

ne
s 

- 
IS

T
V

, 1
99

8-
20

00

17

5HPSODFHPHQW�GH�OD�SDJH�OD
PRLQV�UpFHPPHQW�XWLOLVpH��/58��

❚ 3ULQFLSH�GH�O�¶DOJRULWKPH��
❙ 5HPSODFHU�OD�SDJH�TXL�HVW�UHVWpH�LQXWLOLVpH��OH�SOXV�GH
WHPSV�

❚ �8QH�ERQQH�DSSUR[LPDWLRQ�GH�O�¶DOJRULWKPH�RSWLPDO

❚ 7KpRULTXHPHQW�UpDOLVDEOH�PDLV�WUqV�FR�WHX[
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/D�3DJLQDWLRQ
$XWUHV�FRQVLGpUDWLRQV

❚ &DV�GH�OD�PXOWLSURJUDPPDWLRQ��
❙ LO�IDXW�XQH�3ROLWLTXH�G��¶DOORFDWLRQ�ORFDOH�RX�JOREDOH"

❚ 5HGpPDUUDJH�G�¶XQH�LQVWUXFWLRQ�DSUqV�OH�GpIDXW
❚ /D�WDLOOH�GH�OD�SDJH�"

❙ ,QIOXW�VXU�OHV�WDEOHV�GH�SDJH�XWLOLVpHV�SDU�OD�008

❚ 9HUURXLOODJH�GHV�SDJHV�HQ�PpPRLUH
❙ ©�SLQ�ª�HW�©�XQSLQ�ª�GH�SDJHV�WUqV�XWLOLVpHV

❘ UDFLQH�G�¶XQ�LQGH[�96$0�GDQV�XQ�6*%'

❚ $3,�0pPRLUH�9LUWXHOOH
❙ PPDS�G�¶8QL[��ILFKLHU��«�
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/D�3DJLQDWLRQ
$XWUHV�FRQVLGpUDWLRQV

❚ 0pPRLUH�GH�©�6ZDS�ª
❙ R��VWRFNHU�OHV�SDJHV�GpORJpHV�GH�OD�PpPRLUH"
❙ VXU�XQ�RX�SOXVLHXUV�GLVTXHV�ORFDX[

❘ SDUWLWLRQ�GH�VZDS�����UDSLGH����GH�SODFH�SRXU�OHV�6)
❘ ILFKLHU�GH�VZDS�����UDSLGH����GH�SODFH�SRXU�OHV�DXWUHV�ILFKLHUV
❘ HQ�JpQpUDO��OH�6(�XWLOLVH�OHV���VLPXOWDQpPHQW
❘ SOXVLHXUV�GLVTXHV� �VZDS�HQ�SDUDOOqOH

❙ VXU�XQ�VHUYHXU��GH�GLVTXHV��GLVWDQW
❘ 1HW3&��7;��67%�����


